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(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
semiconductor memory, having a trench isolation 
structure suppressing stress to an element region and 
reducing electron traps, in a gate oxide film. 
SOLUTION: The semiconductor memory is provided with 
a silicon substrate, the element region formed on the 
silicon substrate and an element isolation region 
sectioning the element region and the element isolation 
region is provided with a trench groove, whose cross 
sectional shape is bent in a step shape. The trench 
groove is provided with a first region, positioned on the 
surface side of the substrate and a second region 
extended from the first region in the depth direction, and 
the first region of the trench groove is filled with a 
silicon oxide film and a second region at a position 
deeper than the first region is provided with a void in the 
inside. The void of the second region relaxes the stress 
between the silicon substrate and the silicon oxide film, 
filled inside the first region. 
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SPECIFICATION <EXCERPT> 

[0022] (1) First of all, as illustrated in FIG. 2(a), a first silicon 
oxide film 12 having a thickness of approximately 10 nm is 
deposited on a silicon substrate 11 in an O2 atmosphere with a 
temperature of 750**C. Next, a first amorphous silicon film 13 
having a thickness of approximately 60 nm, a silicon nitride film 14 
having a thickness of approximately 70 nm, and a second silicon 
oxide film 15 having a thickness of 230 nm are deposited thereon by 
a chemical vapor deposition (CVD). Subsequently, a photoresist 
(not shown) is processed Into a predetermined pattern by a regular 
photolithography, and by using the resulting pattern as a mask, the 
second silicon oxide film 15 and the silicon nitride film 14 are 
processed by RIE. The whole silicon substrate 11 is exposed to O2 
plasma to remove the photoresist. Then, by using the second 
silicon oxide film 15 as a mask, the amorphous silicon film 13, the 
first silicon oxide film 12, and the silicon substrate 11 are processed 
to form a groove 21 having a depth of 100 nm which is measured 
from the surface of the silicon substrate 11. This groove 21 is the 
first region of the trench groove. 
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